Mild hypothermia inhibits exogenous glutamate-induced increases in nitric oxide synthesis.
The purpose of this study was to investigate changes in nitric oxide (NO) synthesis induced by exogenous glutamate perfusion into the cerebral cortex, and the effects of mild hypothermia on this glutamate-induced NO synthesis. Glutamate-induced cortical lesions were produced by perfusion of 0.5 M glutamate solution via a microdialysis probe, and the extracellular concentrations of NO end-products (nitrite and nitrate) were measured by microdialysis in normothermic (37 degrees C) and hypothermic (32 degrees C) rats. The levels of NO end-products in the normothermia group were elevated markedly by glutamate perfusion, and this change was completely attenuated by the induction of hypothermia. The glutamate-induced increases were also attenuated markedly by both Nomega-nitro-L-arginine methyl ester (L-NAME) and 7-nitroindazole (7-NI). These results suggest that the perfusion of exogenous glutamate into the cortex induces NO synthesis, that is derived primarily from the activity of neuronal NO synthase. These results also demonstrate that hypothermia prevents this glutamate-induced increase in NO, suggesting that the protection afforded by the hypothermic condition is most likely linked to its inhibition of the glutamate-induced NO synthesis.